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Advantages of Concrete 
for Low- and Mid-Rise 

Construction



Multi-family

Commercial

Schools

These are all Concrete



ICF Components



Insulated Concrete Forms (ICF) - Walls



Less Complicated Exterior Wall
6 in 1 Assembly



6 Construction Steps In One

6 Easy Steps…



Any Finish



Versatile
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Straight Block
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Corner Block
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45 Degree Corner
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ICF Brick Ledge
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ICF Radius Blocks
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Envelope Performance: ICF

ICF Advantages
• 6 in 1 Full Assembly = efficiencies
• Fewer Building Site Materials & Fewer Sub-

Trades to schedule
• Speed of Construction
• Superior Strength & Building Security
• Design Flexibility
• Superior Thermal Performance 

– High R-Value
– Low Air Infiltration
– Thermal Mass



Envelope Performance: Thermal Mass

Source: Mapping Thermal Mass Benefit, MIT Concrete Sustainability Hub

MN 2.8% improvement



Envelope Performance: ICF

ICF Advantages
• Reduction of Building HVAC & Annual 

Maintenance Costs
• Healthy Indoor Environmental Air Quality IAQ
• Provides Sound Suppression (High STC Rating)
• Compatible with a variety of Finish Materials
• Sustainable Products – Green Building 

Performance
• USGBC LEED or other Green Building Program 

“Contributor or Enhancer” 



Hollow Core

Courtesy of Oldcastle



Steel Joist – Wood Forms



Steel Joists – Metal Deck



Cold Formed Steel

Courtesy of iSpan



Insulating Concrete Floors



Insulating Concrete Floors



Advantages for Load Bearing Mid-rise
– Safer and Easier to Use
– Fewer Trades – Saves Money
– Flexible – Easily receives any finish 

and all building systems
– Quiet – Happy Owners Save you Money
– Energy Efficient – Saves Money
– Resilient and Non-Combustible
– Sustainable – USE-PHASE & EMBODIED CARBON is DRAMATICALLY REDUCED 
– Very Competitive on First Cost
– Fast – Saving Time Saves you Money
– Lower Insurance Costs – Saves Money
– A Higher Quality Asset with Lower Cost of Ownership
– Well Established - 1000’s of buildings nationally

Concrete Talking Points
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•Build through winter
•Place floor slabs 3 days after a wall is 
placed
•Finishes can be formed or attached 
directly to interior and exterior of forms
•Install windows while superstructure 
is being built
•Fewer Trades = Safer Job
•Warmer work environment in winter
•Cooler work environment in summer

Speed and Safety



Speed and Safety
• “There are no aspects of the ICF system that pose a safety risk any higher than any other form of 
construction. If anything the risks are less.  Concrete truck traffic and overhead concrete pumping are 

typical.  The sub-contractor had a wall brace/scaffold system for the walls up to 10 feet which 
included a railing system to meet fall protection requirements.  For the main gym walls extending 

nearly 36 feet they utilized a Safeway scaffold system which included on-site training for all.” – Bryan 
Koenig, Shingobee Builders



ICF hotels
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• Walls 
– STC: 55-70

• Floor 
– STC: 50+
– IIC: 50+

The Client Experience



Every Multi-Family Operator will tell you:

Annual apartment unit turnover ~30-50%
11% of those tenants vacate due to noise
Cost to turn each unit is $3000
80,000 units x 40% = 32,000
32,000 X $3000 = $96 million
$96 million X 11% = $10.5 million

Noise Costs $10 million/year

Noise Costs Money



Net Zero ICF schools started in Kentucky

• Nation’s First Net Zero 
Energy School

• 77,466 SF
• 550 students
• ICF, geothermal, 

daylighting, PV
• Warren County Schools 

has yet to receive a single 
utility bill for this project!



ICF’s & Net Zero

Energy Utilization Index

• EUI is expressed as energy per square foot per 
year

• It’s calculated by dividing the total energy 
consumed by the building in one year (measured in 
kBtu or GJ) by the total gross floor area of the 
building.

• Generally, a low EUI signifies good energy 
performance



ICF’s & Net Zero

Reducing EUI

• Ensuring proper maintenance of equipment to improve efficiency
• Installing motion activated lights (occupancy sensors)
• Incorporate the use of natural sunlight into the design of occupied 

spaces
• Provide a means for passive heating and cooling of interior spaces
• Develop on-site renewable energy generation
• Heating, air conditioning, and lighting in building spaces together 

comprise the majority of energy use and obtaining efficiencies in 
these two areas can result in a significant amount of cost savings, as 
well as gains in compliance with the 2030 energy reduction goals.



Four Winds Net Zero School  Fort Totten, ND

The country’s first Tribal Net Zero school for the 
Four Winds School District on the Spirit Lake 
Sioux Reservation in Fort Totten, North Dakota.



Four Winds Net Zero School  Fort Totten, ND
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Four Winds Net Zero School  Fort Totten, ND
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Four Winds Net Zero School  Fort Totten, ND



Four Winds Net Zero School  Fort Totten, ND



Four Winds Net Zero School  Fort Totten, ND
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KATRINA – Mississippi 2005 

MICHAEL – Mexico Beach, FL 2018



F2 Tornado

JULY 2017 – STEVENSVILLE, MARYLAND 









Safety - FireWhat is a code compliant building?
The least safe building you can legally build.

Fire kills more Americans than all natural 
disasters combined.





• Walls (Fire Ratings)
– 2 hrs for 4” wall
– 3 hrs for 6” wall
– 4 hrs for 8” wall

• Floors (Fire Ratings)
– 2 to 3 hrs
– Depends on system

Concrete is Safer



Advantages for Load Bearing Mid-rise
– Safer and Easier to Use
– Fewer Trades – Saves Money
– Flexible – Easily receives any finish 

and all building systems
– Quiet – Happy Owners Save you Money
– Energy Efficient – Saves Money
– Resilient and Non-Combustible
– Sustainable – USE-PHASE & EMBODIED CARBON is DRAMATICALLY REDUCED 
– Very Competitive on First Cost
– Fast – Saving Time Saves you Money
– Lower Insurance Costs – Saves Money
– A Higher Quality Asset with Lower Cost of Ownership
– Well Established - 1000’s of buildings nationally

Concrete Talking Points



The Challenge



*If exposed to air, concrete will absorb CO2

Cradle to Gate



Cradle to Gate



The Solutions?
Concrete Innovations
• More efficient concrete mixtures
• Admixtures
• Blended cements
• Supplementary cementitious materials
• Carbon capture technologies
• High-performance concretes



Carbon Capture 
• Carbonation: carbon dioxide (CO2) penetrates 

the surface of hardened concrete and 
chemically reacts with cement hydration 
products to form carbonates

• CO2 uptake are greatest when the surface-to-
volume ratio is high

• When concrete has been crushed and exposed 
to air.

• Article “Substantial Global Carbon Uptake by 
Cement Carbonation,” Nature Geoscience

– Estimates cumulative CO2 sequestered in concrete is 
4.5 Gt 1930-2013

– 43% of the CO2 emissions from production of cement
– Carbonation of cement products represents a 

substantial carbon sink. 



Enhanced Carbonation
• Inject CO2 into concrete
• Creates artificial 

limestone
• Sequesters small 

amount of CO2
• Enhances compressive 

strength
• Reduces cement 

content
Courtesy of CarbonCure



Case Study: 725 Ponce, Atlanta
• 360,000 square feet of office space

• 48,000 cubic yards of carbonated concrete

• Concrete sequestered 680 metric tons of CO2

• The amount of CO2 absorbed by 800 acres of 
U.S. forest in one year

Courtesy of CarbonCure



Enhanced Carbonation
• Combine industrial CO2 emissions with metal oxides
• CO2 absorbed construction aggregate (limestone)
• 44% by mass permanently eliminated CO2

• Substrate is small rock particles or recycled 
concrete 

• Carbon-negative concrete is achievable
– 1 yd3 of concrete contains 3,000 lbs. of aggregate
– Roughly 1,320 lbs. of sequestered CO2

– Offsets considerably more than the amount of CO2
generated during cement production                  
(roughly 600 lbs. per yd3)

Courtesy of Blue Planet
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Case Study: 42 Broad, Fleetwood, New York

• 16-story mixed-use 
development

• Insulating Concrete Form (ICF)
• 16 stories is tallest ICF in the 

U.S. (several taller in Canada)



Off-Site Panelization
• Faster
• Steel Micro Rebar

High Performance Concrete



The State of the Art






The Numbers Work



Wisconsin Multifamily
Total Square Foot of Wood Frame Construction = 176,444

Cost of Wood Framing including Exterior Insulation = $4,320,000 or $24.48 SqFt

Cost of Wood Framing MINUS Exterior Walls = $3,400,000 or $19.27 SqFt
Cost of Insulated Concrete Form Exterior Walls = $950,000 or $5.38 SqFt

Wood Frame Total: $4,320,000

ICF + Wood Frame Interior Total: $4,350,000
PROs of ICF during Construction: 

1. Ability to pour Stair Towers and Elevator Shafts concurrent with structure, also making both more sound proof
2. Eliminate exterior vapor barrier
3. Continuous R-22 or greater insulation with added bonus of concrete thermal mass
4. Can pour in winter conditions
5. Structural integrity of wall for various possibilities – hanging balconies, masonry tower or trash chute tie offs, skip hoist tie offs, etc. 
6. Improves sound transfer through exterior wall

The Numbers Work



Location Wood Frame Concrete Difference for 
Concrete (%)

National 
Average

$15,119,749 $15,240,802 +0.8%

Los Angeles $17,754,740 $17,714,667 -0.2%
San Francisco $20,144,342 $19,769,766 -1.9%

Seattle $16,509,115 $16,690,173 +1.0%
Denver $14,130,432 $14,509,158 +2.7%
Miami* $13,123,595 $13,287,659 +1.3%

Washington, 
DC

$14,581,052 $15,156,134 +3.9%

Newark, NJ $18,484,393 $17,898,134 -3.3%
New York City* $21,125,262 $20,239,874 -4.4%

Boston $18,076,621 $17,894,882 -1.0%
Hartford, CT $16,615,064 $16,521,694 -0.6%

The Bottom Line



Seeing is Believing
“In speaking with the architect before, there are no Microtel projects that are 
ICF, he is a fan of the product but did not think the numbers would work for the 
Microtel Brand.”



• Insurance costs more than six 
times greater for wood frame 
buildings than for concrete 
buildings - Globe Advisors 

Study of Insurance Cost for Midrise Wood 
Frame and Concrete Residential Buildings, 

2015

Reduce Risk

For developer Trammell Crow Residential, a 
project in a “hot spot” city where fires have 
happened could cost $400,000 to $450,000 to 
insure for a year, up from $150,000 to $200,000 
in 2015, according to Scott Woodward, Trammell 
Crow’s risk management and legal director in 
Dallas. Some insurance carriers are refusing to 
insure any housing projects in the wake of fires, 
Woodward said.
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Meskwaki Travel Plaza Tama, IA



Meskwaki Travel Plaza Tama, IA



Meskwaki Travel Plaza Tama, IA



Onigum Community Center Onigum, MN



Onigum Community Center Onigum, MN



Onigum Community Center Onigum, MN



Onigum Community Center Onigum, MN



Onigum Community Center Onigum, MN



Onigum Community Center Onigum, MN



Redhawk Estates New Town, ND



Redhawk Estates New Town, ND



Cielo Apartment Complex Fridley, MN



Yorkshire Edina, MN



Fire Station Dunseith, ND



Fire Station Dunseith, ND



Fire Station Dunseith, ND



Questions?

Donn Thompson         
dthompson@nrmca.org
224.627.3933 

Chad Regnier
chadr@concreteincmn.com
320.241.5220

Let Us Help You Build With Strength!

Annual Institute for Building Officials

mailto:dthompson@nrmca.org
mailto:chadr@concreteincmn.com


Free Design Assistance



Free to Use



Four Story, 53,311 sf Hotel
 87 suites
 55 studio suites
 16 one-bedroom suites
 16 two-bedroom suites

Project Statistics



Concrete construction is 3.2% greater 
than wood frame construction

$278,835 additional cost

First Cost Estimate



Operating income greater for concrete:
 Estimated Energy Savings: 10%
 Property Insurance Savings: 37% 
 Source NRMCA Insurance Study

 Increased Occupancy: 5%
 Noise reduction/Increased comfort

Operating Cost Estimate



Estimated Operating Expenses/Net Income:
• $136,000 savings

– Each year
• First cost payback:

– 24.6 months

Operating Income & Expenses

10% Estimated Energy Savings

37% Estimated Savings

13% additional annual income



Seeing is Believing



Training Contractors
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